Tunas are commercially important fishery world wide. There are at least 13 species of tuna belonging to three genera, out of which genus Thunnus has maximum eight species. Based on their availability, they can be characterized as oceanic such as Thunnus albacares (yellowfin tuna) or coastal such as Thunnus tonggol (longtail tuna). Although these two are different species, but morphological differentiation can only be seen in mature individuals, hence misidentification may result in erroneous data set, which ultimately affect conservation strategies. The mitochondrial DNA cytochrome oxidase c subunit 1 (COI) gene is one of the most popular markers for population genetic and phylogeographic studies across the animal kingdom. The present study aims to study the sequence conservation and variation in mitochondrial Cytochrome oxidase I (COI) between these two species of tuna. COI sequence analysis of yellowfin and longtail revealed the close relationship between them in Thunnus genera. The present study is first direct comparison of mitochondrial COI sequences of these two tuna species.
Introduction
Tunas are salt water (Oceanic as well as coastal) fishes, categorized in three genus of family Scombridae.
Species belonging to genus Thunnus are called true tunas. Therefore Thunnus albacares (yellowfin tuna) and
Thunnus tonggol (longtail tuna) are among species of true tuna. Thunnus albacares has a global distribution around the major oceanic waters between 40 0 N and 40 0 S. An epipelagic, oceanic species, generally found above and below thermocline. The thermal boundaries of occurrence are in the range of 18-31 C 0 , and so this species is usually confined to upper 100m of the water column [1] (Collete and Nauen, 1983) . It is regarded among major contributor to the global marine fisheries and constitutes approx 27% of all tuna catches worldwide [2] (FAO, 2008). As far as Indian waters are concerned, it is the most dominant species among larger pelagic fishes, contributing approx 19% (13228 metric tonnes of all tuna catches [3] (IOTC 2010). The present sequence analysis of COI genes addresses the sequence conservation and variation patterns in the yellowfin and longtail tunas sequence conserved patterns as well as evolutionary distance analysis within the thunnini tribe. The Phylogenetic analysis was also performed for studying phylogenetic relationships among members of the tribe. This evolutionary information will provide new insight to study and identification of true tunas.
Material and methods

Data source
COI sequences of yellowfin tuna (Thunnus albacares) and longtail tuna (Thunnus tonggol) were retrieved from NCBI nucleotide database and processed further to remove unnamed and putative sequences. The final data sets contain 42 sequences of Thunnus albacares and 14 sequences of Thunnus tonggol. Both the sequences data sets were aligned separately in Clustal X 2.0 [17] and terminal analigned regions were spliced out.
Sequence conservation analysis
Conserved regions in the COI sequence alignments of both the data sets (yellowfin and longtail) were mapped manually by careful observation. In spite of mono, di and tri nucleotide conserved regions being present in the alignment, minimum 15 nucleotide stretches were taken in account for mapping conserved region. BioEdit version 7.0.5 [18] was used for finding the conserved regions. Composition distances of sequences, i.e., differences in nucleotide composition for all pair of sequences in the given sequence alignments, excluding gap regions, were calculated. Nucleotide substitution sites, i.e., transition -transversion sites in the alignments were mapped and their frequencies, transition -transversion rate, ratios of purines and pyrimidines were calculated, all positions containing gaps and missing data were eliminated from the dataset. Transition -transversion bias were estimated by Tamura 
COI sequence variation analysis
Polymorphic sites i.e., sites with two, three and four variants in the alignments of each data set were analyzed, in this study gap regions were excluded and insertion-deletion polymorphism was studied based on the nonoverlapping and overlapping indel sites by using DNAsp software [21] (Librado and Rojas, 2009).
Sequence distance estimation
COI sequences of Thunnini tribe, intraspecific pair wise distances were calculated using the Maximum
Composite Likelihood method in MEGA4 [20] (Tamura et al., 2007) . Codon positions included were 1st+2nd+3rd+Non-coding. All positions containing gaps and missing data were eliminated from the data set.
Phylogenetic relationship
The aligned thunnini tribe COI sequences were taken to study the phylogenetic analysis, and the remaining unaligned sequences were flushed. The evolutionary history was inferred using the Neighbor-Joining method 
Results and Discussion
Yellowfin and Longtail Tuna COI sequence conservation COI sequence conservation analysis showed 9 conserved regions in yellowfin and 13 conserved regions in longtail tuna. All the conserved regions with respect to its positions were depicted in Table 1 . Multiple sequence alignments of both the data sets were presented in Supplementary material. Codon positions included were 1st+2nd+3rd+Noncoding. All positions containing gaps and missing data were eliminated from the datasets.
COI sequence polymorphism
The COI genes of yellowfin and longtail tuna are highly conserved. The sequence polymorphic site analysis of the both species reveals that the analysed regions consists 13 polymorphic sites, in which 10 are single varient sites and 3 are two varient sites in yellowfin tuna sequences. Long tail tuna sequence analysis shown that there were 22 polymorphic sites, in which 20 sites are single varient sites and 2 sites are two varient sites. A detailed picture of polymorphic sites was presented in Table 2 .
Thunnini tribe COI evolutionary distances
The COI sequence pair of thunnini tribe evolutionary distances ranges from 0.000 to 0.144. Katsuwonus pelamis and Thunnus maccoyii sequence pair distances is 0.144, this suggests that both the species are distantly related within the family. The comparative sequence pair distances analysis within the Thunnus genus showed that the sequence pair distances are low. The sequence pair distances ranges fron 0.002 to 0.017. Thunnus albacares (yellowfin) and Thunnus tonggol (longtail) COI sequence was closely related and pairwise distance observed were 0.002. Intra species pairwise distances of Thunnus genus were highlighted in the Table 3 .
Evolutionary relationship
Phylogenetic relationships among species of thunnini tribe (family: Scombridae) were inferred based on COI 
Conclusion
Mitochondrial COI gene sequences analysis of yellowfin and longtail tunas showed that both species are closely related and having the least evolutionary distance within the Thunnus genera. The studies also showed the sequence variation is more in longtail tuna COI sequences. The elucidated conserved region sequences in both the species have potential implications as marker sequences which can be used for molecular identification at genus level. Further phylogenetic studies showed genus Thunnus clustred and retrieved well in the phylogram, a clear evidence of conservation of this genus within the thunnini tribe and provide a strong base for molecular evolutionary analysis. 
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